Section ofOrthopaxdics 581 1J W~~~~F ig l A, B Arteriograms at ten weeks. The anastomosis is at (1). The anterior tibial and peroneal arteries stop at (2) and (3) (4) The severed ends of the posterior tibial artery were visible in the wound. The anterior tibial artery was explored, and found to be occluded by thrombus. Repair of the posterior tibial artery was therefore undertaken.
The tibia was plated to give stability to the soft tissues.
The contused vessel ends were excised, leaving two clean ends with a 2 cm gap. Approximation was gained by dissecting the proximal vessel end from its bed, and by plantar-flexing the ankle. The vessel ends were flushed with dilute heparin solution. The adventitia was dissected off vessel ends. Fine hemostats were used for vessel clamps.
Using an operating microscope ( x 6), an endto-end anastomosis was made using 10 interrupted sutures of 6/0 arterial silk. Release of the clamps was followed by prompt flushing of the foot. No systemic anticoagulants were used, on account of the other injuries; 500 ml of low-molecular-weight dextran was given during operation.
Arteriograms taken ten weeks post-operatively show the foot surviving on the repaired artery alone (Fig 1A, B) . A posterior tibial pulse is palpable distal to the repair. The plate was removed at six months, and union is progressing slowly. Although circulation was not re-established until eleven hours after the injury, there is no evidence of ischxemic contracture in the foot.
Repair of such a vessel is by no means unique (Porter 1967 , McQuillan & Nolan 1968 , Horton 1968 ). We present this case to re-emphasize that such repairs are practicable, and that such work need not be the province of specialized departments.
The instruments used are an ophthalmic needleholder and scissors, and ophthalmic or jewellers' forceps. Familiarity with the operating microscope, which is indispensable for sound work. requires only a few hours' previous practice. In 1966, four years after this injury, he was admitted with a fully developed right spastic paraparesis, accompanied by some weakness and spasticity on the left side, and impairment to pinprick over both lower limbs. Radiographs showed a separate dens with CI-2 subluxation and considerable constriction of the spinal canal (Fig l) .
Separate Dens with
Operation (J A and D R S, combined surgery, December 1966): Decompression of the cord was adequate after excision of the tubercle of the atlas and division of the posterior dura from the foramen magnum down to C2. After decortication of the remainder of the posterior arch of the atlas and the lamine of C2, fine slivers of superficial cortical bone were raised to roughen the surface of the occiput. Cancellous bone chips from the ilium were placed into this prepared bed from the occiput to C2. Post-operatively he lay in a Stryker bed for six weeks on skull traction, and was then given a plastic collar. There was considerable improvement in his motor weakness.
He deteriorated dramatically nine months postoperatively, and radiograph confirmed a pseudarthrosis between Cl and C2 (Fig 2) . He was readmitted for further surgery.
In a combined procedure in October 1967 (R A W, J A and D R S) the C2-3 disc space was exposed through the mouth. Anterior decompression was performed and the upper half of the body of C2 was removed over a width of 12 mm. The dura had been noted at myelography to be acutely angled at this site. A groove was cut in the lower half of the atlas, and the remainder of the body of C2. A graft from the ilium was slotted into this groove.
Neurologically he improved rapidly after this anterior decompression, regaining power in all limbs, despite the fact that the anterior graft was extruded within a week (Fig 3) . It was finally expelled through the mouth when the patient coughed on the tenth post-operative day. One month later the posterior pseudarthrosis was refashioned and the fusion extended down to C4. On this occasion solid fusion was obtained (Fig 4) .
His recovery has been uninterrupted since this final procedure. He can now walk a mile and use public transport. He has not resumed his previous occupation, but is doing clerical work full time. He has full power on the left side of his body, although there remains some residual motor weakness on the right. Flexion of the cervical spine is sufficient to enable him to approximate his chin to within 1 inch (2-5 cm) of the manubrium.
Comment
The history of injury to the cervical spine suggested the nature of the lesion to be a subluxation, secondary to a fracture of the dens. A closer study of the radiographs showed, however, that this lesion was an example of the developmental anomaly of a separate dens as described by Wollin (1963) . The plane of cleavage was above the superior articular facets of the axis and the posterior arch of the atlas was under-developed. Hamblin (1967) has pQinted out that where laminectomy is required to decompress the brain stem, the fusion mass must extend up to and include the occiput. In this case, anterior fusion failed to stabilize the neck although anterior decompression was successful. The posterior fusion successfully stabilized the neck when the occiput and C3 were included in the fusion mass. Mr T J Fairbank (Cambridge) said that he doubted the need in most instances to include the occiput, posterior atlanto-axial fusion with wiring together of the posterior arches being a most satisfactory procedure.
Mr G L W Bonney (London) said that stabilization of the uppermost part of the cervical spine by the anterior (transpharyngeal) route had a useful application when (1) much bone had been removed posteriorly for decompression; (2) it was necessary to retain freedom of action for posterior decompression; (3) there was an anterior vertebral lesion; or (4) there was considerable upper cervical kyphosis. The method was technically-simple, and was specially so when there was marked kyphosis. The danger of infection had probably been exaggerated: the resistance of the tissues to infection by the local organisms was probably high. The difficulty of maintaining adequate immobilization after operation could probably be overcome by the use of 'halo' traction. In the case of fusion by the posterior route his experience was that atlanto-axial fusion was performed more easily and was more likely to be successful than occipito-axial fusion. In his view the evidence suggested that the movement between the skull and the atlas was useful and that the advantage of retaining it should not needlessly be cast away.
Mr Rodney Sweetnam (London) disagreed with both these speakers concerning occipito-cervical fusion. He pointed out that there was a high incidence of failure of fusion in the reported series of posterior atlantoaxial fusions. This he attributed to the tenuous nature of the posterior arch of the atlas and the fact that fusion was mechanically unsound because it lay in the vertical plane, whereas the subluxation between the bones was horizontal. He said that decortication of the occiput was unnecessary and that simple roughening with an osteotome was all that was needed.
He considered that the only significant movement between the occiput and atlas was flexion and extension and even this was very small in relation to total neck movement. Patients who had had occipitocervical fusion only complained of limitation of rotation which was a function of the atlanto-axial joint. (Westergren) varied between 20 and 40 mm in one hour and the latex slide test for rheumatoid arthritis was
